We are happy to present this special issue of The Open Biomedical Engineering (TOBEJ) focused on the converging field of smart sensors and virtual physiological human (VPH) initiatives, in the framework of biomedical processing for e-health.
In this regard, the paper published in this special issue by Pinheiro et al. presents an outstanding review of ballistocardiography. This is a method for measuring the heart beat induced movements of human body, due to forces related to heart contraction. This technique has been proved to be very useful in the evaluation of the global state of the cardiovascular system.
Ballistocardiography reached its first golden age in mid 20
th , but some difficulties in the interpretation of signals, together with restrictions of electronic technology, avoided the expected clinical diffusion. Current advances in piezoelectric sensors and signal processing methods, together with advantages of ballistocardiographs, which could be embedded in daily life objects, like a bed or a chair, in line with trends of ambient assisted living and unobtrusive monitoring, are boosting ballistocardiography.
Authors propose a new concept of ballistocardiograph monitoring in the area of telehealthcare as an alternative to traditional electrocardiograms. This is in agreement with the current trend in the development of non-invasive sensors, unobtrusive and ubiquitous care, allowing the users themselves to take part in the monitoring of their disease and pushing personal care at home.
In additions to developments in signal processing and ubiquitous computing able to integrate ballistocardiographs within the environment, there is a new interest to focus the physiological interpretation of measured signals. Advances in this research line suggest that multilevel biomedical knowledge from initiatives in the systems biology domain like Physiome and VPH should have an important influence. Advances performed in other biomedical processing signal areas such the study of heart rate variability (HRV) and blood pressure variability (BPV) are helping in this task.
The electrocardiography (ECG) is one of the first successful paradigms in biomedical engineering. It started in the beginning of 20 th and the contributions to the knowledge in this field has evolved together with other relevant areas, providing methods and technologies to the telehealthcare arena, both in sensors and signal processing techniques, as well as to the Physiome and VPH initiatives.
The paper of Bakul and Tiwary published in this special issue proposes an efficient method to identify the risk of myocardial infarction early from 12-lead ECG. The incorporation of automatic methods to support medical diagnosis is extremely important to ensure the best interpretation from biomedical signals acquired, such as electrocardiogram. Nowadays, there are a large amount of available data, more precision and less noise in sensors and devices, which provide high quality and an increasingly quantity of items to be analyzed.
Current sensors allow the estimation of changes in the amplitude and frequency of the samples, providing a method with accurate results and, the most relevant, discarding the influence of the particular subject under study. In this work, authors present a method based on new features from the ECG to reduce the influence of the subject's body composition. They show how a Support Vector Machine (SVM) classifier based on a sigmoid kernel, working over these new features, gives a better accuracy, sensitivity and specificity than previous features-based methods. It is important to realize the potential of extending the proposed technique for other uses in the pathologies diagnostic.
Magnetoencephalography MEG is an imaging technique for mapping brain activity with both high spatial and temporal resolution. Its emergence to the biomedical market started in 1980's, once superconducting quantum interference devices (SQUID) were available. There are currently whole-head helmets with more than 300 sensors. Advances in signal processing methods and microelectronic devices, together with its non-invasive character, suggest that this measurement technique can be very relevant in many brain-diseases diagnostics and prognosis.
The study by Gómez and Hornero published in this special issue presents a very relevant finding in this direction. They performed a MEG study over 36 Alzheimer's disease (AD) patients and 20 controls, analyzing the complexity of brain activity
